A BOARD PROCESSING UNIT 



BACKGROUND OF THE INVENTION 

The present invention relates to a board process unit in 
5 which a carry belt is held by holding members which are 

positioned and moved and a board on the carry belt is processed 
by a tool. 

In a prior board processing unit, a first upper conveyer is 
rotated by a first servomotor, a second upper conveyer is rotated 

10 by a second servomotor, a first lower conveyer opposite to the 
first upper conveyer is rotated by a third servomotor, and a 
second lower conveyer opposite to the second upper conveyer is 
rotated by a fourth servomotor. The first, second, third and 
fourth servomotors are synchronized with each other. The tool of 

15 a head in a numerical control router is held at an upper portion 
between the first and second upper conveyers and is passed 
between the first and second upper conveyers and between the 
first and second lower conveyers, and thus a process board is 
processed by the tool. 

20 ' However, in this prior board processing unit, though the 

first, second, third and fourth servomotors are synchronized with 
each other and though the process board is held, positioned and 
processed by the first upper conveyer and the first lower 
conveyer and is held by the second upper conveyer and the second 

25 lower conveyer, when the process board is positioned and 



processed between the first upper conveyer and the first lower 
conveyer and between the second upper conveyer and the second 
lower conveyer, respectively, a lag causes between the first 
upper and lower conveyers and the second upper and lower 
5 conveyers, and a processing precision of the process board is not 
satisfactory. 

SUMMARY OF THE INVENTION 

It is, therefore, the primary object of the present 
10 invention to provide a board processing unit in which there is no 
lag between a rotation of a servomotor and a motion of the 
conveyer. 

It is another object of the present invention to provide a 
board processing unit in which a process board set on a conveyer 

15 is pushed by the push rollers on the carry belt and thereby a 
process lag does not result. 

In order to accomplish the above and other objects, the 
present invention comprises large pulleys freely rotated and 
respectively mounted on end supports in both ends, a carrying 

20 belt wrapped around the large pulleys, two screw shafts attached 
respectively to both ends of the carrying belt in parallel, a 
servomotor for rotating the two screw shafts, two moving members 
respectively having a boss engaging the screw shaft respectively, 
a grasping member mounted respectively to the two moving members, 

25 with both ends of the carrying belt being grasped by the grasping 



member by moving a cylinder respectively mounted on the two 
moving members, pushing rollers pushing a process board 
positioned on the carrying belt by up-down cylinders and a 
process unit for processing the process board. 

5 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows a side view of a board processing unit 
according to the prior art. 

Fig. 2 shows a front elevational view of a board processing 
10 unit according to one embodiment of the present invention. 

Fig. 3 shows a front elevational view of a part of the board 
processing unit of Fig. 2 

Fig. 4 shows a top plan view of the board processing unit of 
Fig. 2. 

15 Fig, 5 shows a side elevational view of the board processing 

unit of Fig. 2. 

Fig. 6 shows an enlarged elevational view of a roller 
portion in the board processing unit of Fig. 2. 

Fig, 7 shows a front elevational view of a board processing 
20 unit according to another embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring to Figs. 1, the prior board processing unit filed 
by the inventor comprises a first upper conveyer 2 driven by a 
25 first servomotor 1, a second upper conveyer 4 driven by a second 

3 



servomotor 3, a first lower conveyer 6 positioned opposite to the 
first upper conveyer 2 and driven by a third servomotor 5, and a 
second lower conveyer 8 positioned opposite to the second upper 
conveyer 4 and driven by a fourth servomotor 7. The first, 

5 second, third and fourth servomotors are synchronously rotated 
with each other, A head 10 of a nximerical control router 9 is 
mounted to an upper portion between the first and second upper 
conveyers 2 and 4, whereby a process board positioned between the 
first upper and lower conveyers 2 and 6 and the second upper and 

10 lower conveyers 4 and 8 is processed by a tool 10a of the head 10 
which extends between the first and second upper conveyers 2 and 
4. 

However, in the prior board processing unit, though the 
first, second, third and fourth servomotors 1, 3, 5 and 7 are 

15 synchronously rotated with each other and the process board is 
held, positioned and processed between the first upper and lower 
conveyer 2 and 6 and between the second upper and lower conveyers 
4 and 8, while the process board is moved by the first upper and 
lower conveyers 2 and 6 and the second upper and lower conveyers 

20 4 and 8, the synchronization of the four conveyers 2, 4, 6 and 8 
is shifted a little and the process precision of the process 
board is not entirely satisfactory. 

Referring to Figs. 2-6, an end support 12 is mounted on one 
end of a base 11, bearings 13 are mounted on the end support 12, 

25 a shaft of a large pulley 14 is rotatably supported by the 

4 



bearings 13, an end support 15 is mounted on the other end of the 
base 11, bearings 16 are mounted on the end support 15, a shaft 
of a large pulley 17 is rotatably supported by the bearings 16, a 
motor 18 is connected to the shaft of the large pulley 14 and a 
carry belt 19 extends around the large pulleys 14 and 17. 

Side supports 20 and 21 are attached to the outside of the 
carry belt 19, bearings 24 and 25 are severally mounted on the 
side supports 20 and 21, screw shafts 22 and 23 are rotatably 
supported by the bearings 24 and 25, pulleys 26 and 27 are fixed 
to the ends of the screw shafts 22 and 23, belts 2 8 and 29 extend 
around the pulleys 26 and 27 and respectively extend around 
pulleys of servomotors 30 and 31 supported on the base 11. 
Bosses 32 and 33 engage screw shafts 22 and 23 and are attached 
to the lower ends of moving members 34 and 35. Bearings 36 and 
37 respectively attached to the lower ends of moving members 34 
and 35 respectively engage rails 38 and 39. Plural cylinders 40 
and 41 are severally mounted on the moving members 34 and 35, and 
grasping members 42 and 43 are fixed on the moving shafts 41a of 
the cylinders 40 and 41. 

Plural up-down cylinders 44 and 45 are mounted on projecting 
portion 20a and 21a of the side supports 20 and 21. Bearings 46 
and 47 are respectively attached to the driven shafts 44a and 45a 
of the up-down cylinders 44 and 45. Push rollers 48 and 49 are 
freely rotated and supported by the bearings 46 and 47 and are 
positioned above the upper surface of the carry belt 19. Props 



50 and 51 are fixed on the base 11 on the side of the side 
supports 20 and 21, and both ends of a cross beam 52 are 
supported on props 50 and 51. A numerical control router 53 is 
movably mounted to the side of the cross beam 52, and a tool 55 
5 attached to the head 54 of the numerical control router 53 can 
extend between the push rollers 48 and 49 so that the process 
board is processed by the tool 55. 

In the board processing unit in the present invention, when 
the process board is set on the carry belt 19, the moving members 

10 34 and 35 waiting at the left side in Fig. 4 are synchronously 
moved by rotating the screw shafts 22 and 23 by the servomotors 
30 and 31. When the moving members 34 and 35 are moved to the 
right side of Fig. 4, the servomotors 30 and 31 are stopped. 
Then, the cylinders 40 and 41 are driven, the grasping members 42 

15 and 43 attached to the driven shafts 40a and 41a are lowered, and 
both ends of the carry belt 19 are grasped by the grasping 
members 40 and 41. The servomotors 30 and 31 are conversely 
rotated, and the process board 56 set on the carry belt 19 is 
sent to a position below push rollers 48 and 49. Then, push 

20 rollers 48 and 49 are lowered onto process board 56 by driving 

the up-down cylinders 44 and 45, and the process board is held by 
push rollers 48 and 49. The head 54 is moved to the left and 
right of Fig. 1 and the moving members 34 and 35 are moved to the 
previous position of Fig. 1 by servomotors 32 and 33, whereby the 

25 predetermined processing is performed on the process board. 



After the processing of the process board is finished/ the 
process board 56 is moved to the left side of Fig. 4 by moving 
the moving members 34 and 35 by the servomotors 30 and 31. 

After the process board 56 is processed by the numerical 
5 control router 53, when the process board 56 is moved to the left 
side of Fig. 1 and the next process board is set on the carry 
belt 19, the process board 56 is carried to the outside by 
driving the motor 18 connected to the rotary shaft of the large 
pulley 17. 

10 In this embodiment of the present invention, the carry belt 

19 extends around the large pulleys 14 and 17, screw shafts 22 
and 23 are synchronously rotated by servomotors 30 and 31, and 
moving members 34 and 35 are moved by moving bosses 32 and 33 
along screw shafts 22 and 23. Both ends of the carry belt 19 are 

15 grasped by moving members 34 and 35 and grasping members 42 and 
43 by moving cylinders 40 and 41 respectively mounted on the 
moving members 34 and 35, and carry belt 19 is moved by moving 
members 34 and 35. 

Therefore, the moving of carry belt 19 does not lag the 

20 driving for positioning by servomotors 30 and 31, and the process 
board 56 set on the carry belt 19 and pushed by the pushing 
rollers is processed without lag of the position of the process 
board. 

Referring to Fig. 7, 11 designates a base, 13, bearings; 19, 
25 a carry belt; 20 and 21, side supports; 31, a servomotor; 44, an 



up-down cylinder; 46 and 47, bearings; 48, a push roller; 50 and 
51, props; 52, a cross beam; 53, a numerical control router; 54, 
heads; 55, a tool; and 56 designates a process board. These 
constitutions are the same as the first embodiment, and an 
explanation of these constitutions is omitted. In the present 
invention, a head 57 is added to the numerical control router 53, 
and a cut saw 58 is attached to the head 57. 

In the present invention, the process of the control router 
53 and the process of the cut saw 58 can be performed. 

Though the above embodiment explains the process of the 
process board 56 due to the numerical control router 53 and the 
cut saw 58, the process board is processed by the other process 
equipment as boring equipment. 

As stated above, in the board processing unit, both ends of 
the carry belt are grasped by the moving members and the grasping 
members, the moving members and the grasping members are 
synchronously moved by the servomotors, and the process board is 
carried by being held between the carry belt and the push rollers 
in the position of the processing of the process board. 

Therefore, when the carry belt is carried by moving members, 
the carry belt does not lag in the process position, the process 
board is carried with the carry belt, and the processing of the 
process board is processed without lag. 
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